THE UNICEF OFFICE OF RESEARCH -INNOCENTI
The Office of Research -Innocenti is UNICEF's dedicated research centre. It undertakes research on emerging and current issues in order to inform the strategic directions, policies and programmes of UNICEF and its partners, shape global debates on child rights and development, and inform the global research and policy agenda for all children, and particularly for the most vulnerable.
Publications produced by the Office are contributions to a global debate on children and may not necessarily reflect UNICEF policies or approaches. The views expressed are those of the authors.
The Office of Research -Innocenti receives financial support from the Government of Italy, while funding for specific projects is also provided by other governments, international institutions and private sources, including UNICEF National Committees.
For further information and to download or order this and other publications, please visit the website at: www.unicef-irc.org. 
Correspondence should be addressed to:

INTRODUCTION
Chronic low-height-for-age -or stunting -causes irreversible damage to children's growth, health and cognitive development, resulting in a host of undesired impacts. These range from higher child mortality and morbidity and higher risk of chronic disease in adulthood, to lower school results, reduced adult work productivity, and lower future earnings (Alderman, Hoddinott and Kinsey, 2006; Alderman et al. 2013; Christiaensen and Alderman, 2004; Deolalikar, 2008; Glewwe, Jacoby and King, 2001; Hoddinott and Kinsey 2001; Maccini and Yang 2009; Mahmud and Mbuya, 2015; Strauss and Thomas, 1998; Victoria et al. 2008) .
It is also long-known that the determinants of nutrition are multi-dimensional and that solutions to chronic undernourishment require multi-sector approaches (Alderman et al. 2013 ; Food and Agriculture Organization of the United Nations [FAO], 2011; Haddad et al. 2003; Lancet, 2013; Prentice et al. 2013; Riely et al. 1999 Because of its multi-sectoral nature, strong synergies among numerous determinants need to emerge before real progress in nutritional status takes place, especially for those critical first 1,000 days in the life of a child. In practice, improvements in stunting come from the successful integration of nutrition interventions -such as fortification of foods, promotion of breastfeeding, therapeutic foods benefiting undernourished children -along with interventions from other sectors, such as childcare programmes for working mothers, improvements in agriculture productivity, and the strengthening of safety nets, among others (Scaling Up Nutrition, 2012).
Water, sanitation, and hygiene (WASH) interventions constitute another necessary dimension to improving child nutrition. The original UNICEF framework for nutrition recognized this conceptually. The international community politically committed to promoting WASH interventions to improve nutrition during the second International Conference on Nutrition (ICN2), in 2014 (FAO and World Health Organization [WHO], 2014; WHO, 2015) .
Empirically, multiple studies report positive returns to children's nutritional status from the provision of clean water and modern sewerage systems (Barrera, 1990; Behrman and Deolalikar, 1990; Behrman and Wolfe, 1984; Cuesta, 2007; Glewwe, 1998; Haddad and Hoddinott, 1990; Horton, 1986; Keller, 1988; Skoufias, 1999 Skoufias, , 2016 and Webb and Block, 2004) . More recent research focused on identifying concrete and direct pathways between WASH and nutrition (Fanzio, 2014; and, for a detailed review, Chase and Ngure, 2016) . For example, improved nutrition can be attained through reduction in diarrheal disease due to declines in faecal contamination of the environment; reduced exposure to enteric infections; infections with protozoa and helminths; reduced prevalence of anaemia; and reduced time spent fetching water and caring for sick children. In fact, it is estimated that WASH explains as much as 35 per cent of the variation in stunting rates across countries over time (Smith and Haddad, 2014) . Furthermore, new evidence on the effect of open defecation on malnutrition (Hammer and Spears, 2016 ) -confirms earlier findings linking nutrition and WASH. This is hardly surprising. What is less known, however, is that evidence also suggests that WASH effects on nutrition are not typically uniform. Instead, they vary by age group and maternal education level, and are not always significant. Indeed, the direction and significance of such interactions is a matter for empirical study. Bringing together the dominant conceptual framework on child nutrition and existing empirical evidence allows us to draw two key conclusions. First, sector-specific interventions alone are often not sufficient to solve complex, interrelated, and multidimensional nutritional challenges. 1 Second, in most cases, neither are policies that do not account for the specific needs of different types of households, locations, and vulnerability.
Is it therefore justified to continue investing in WASH across the board when such investments do not always provide the expected returns in terms of improving child nutrition? Under what circumstances should we invest additional funds in WASH with expectations of improving child nutrition? These are particularly important questions when designing effective policy interventions in a world that aspires to end hunger, improve nutrition, and ensure sustainable management of water and sanitation by 2030 -aspirations enshrined in the new Sustainable Development Goals 2 and 6. Of course, it is well acknowledged that there are other reasons to invest in WASH that go beyond improving nutrition; for example, expanding coverage and/or ensuring the reliable supply of a critical public service; addressing gender violence; and reducing political instability (Hunter et al., 2016) .
This analysis addresses the issue of investments in WASH by following a logic of economic efficiency, that is, by estimating which interventions have the largest impact on improving child nutrition.
We acknowledge from the start that a simplistic approach is most likely to be unsatisfactory in a context of multiple and interrelated factors. For this reason, we propose an extension of UNICEF's conceptual framework to econometrically quantify which, among the multiple sets of interventions or policy packages, produce the most effective synergies towards reducing stunting. In other words, we estimate the integrated impacts or synergies of multiple interventions rather than the single impact of a given intervention. From a policy perspective, this approach provides more useful insights for policy-making than evidence obtained from a single sector. Moreover, it provides an estimate of the magnitude of the nutritional impact that specific interventions have within an integrated delivery of services.
Section 2 explains this methodological extension. Section 3 introduces a specific country case application in Tunisia, where the new analytics are tested. Section 4 reports key estimates and discusses main results. Section 5 provides concluding remarks with a view to policy design.
THE SYNERGIES EXTENSION OF UNICEF'S CONCEPTUAL FRAMEWORK FOR NUTRITION
In 1990, UNICEF developed a conceptual framework for nutrition that is particularly relevant to the analysis of synergies among public interventions. UNICEF's framework emphasizes the roles that food security, environmental health, and childcare practices play in child nutrition approximated in our study by stunting rates among children from birth to age five ( Figure 1) . 2 This framework suggests that increases in access to, or use of only one of these factors, do not compensate for inadequate levels of other factors. This implies that policies that improve food security alone cannot decrease undernutrition if, for example, the community does not have adequate levels of safe water and sanitation or pre-natal health services. Against this widely agreed conceptual background, our notion of synergies is operationalized as follows: We estimate a single equation that links adequacies to basic services (As) with the nutritional status or stunting of children, captured by the height-for-age Z (HAZ) score. The focus is not merely access to or use of basic services, but, rather, adequate access to such services. This enhanced notion provides a sense of quality to services that is not present when looking at access or use alone. For example, food adequacy implies more than access to sufficient food to cover minimum caloric requirements, but also requires access to a balanced, diverse, and affordable diet. Similarly, adequate water access goes beyond accessing a source of safe water; it implies a continuous, predictable, and affordable supply of water. Section 3 discusses concrete definitions of adequacies in more detail.
2 Food security measures the availability and consumption of various foods. Environmental health measures the child's susceptibility to diseases due to lack of improved infrastructure (such as sanitation and drinking water) or lack of preventive health measures taken. Care measures the quality of care provided by the caregiver based on feeding and hygiene practices adopted and by the availability of the caretaker. Furthermore, this measure includes the extent to which caregivers are supported in their child-rearing endeavours.
Care
(Pre-and postnatal care, breastfeeding practices, complementary food in the diet, and more) Food Security (access, availability, and utilization) Environmental Health (susceptibility to diseases, immunizations, vitamin supplementation)
Water and Sanitation
(including shared toilets and disposal of child faeces)
Nutritional Outcomes
Innocenti Working Paper 2017-13 Specifically, the equation to be estimated is:
where HAZi is the HAZ score for child i, and where i, j, k = 1…4 denotes each of the four dimensions considered, i.e. food; water and sanitation; environmental health; and care. Thus, Ai denotes access to each of the four adequacies for each child i: A 1 is 1 when the household has adequate food (F) (0 otherwise); A 2 is 1 when the household enjoys adequate environmental health (H) (0 otherwise); A 3 is 1 when the household has adequate water and sanitation (W) (0 otherwise; and A 4 is 1 for households with adequate care (0 otherwise).
These measures are independent of whether the child has access to each of the other three adequacies.
In this specification, the constant term provides an estimate of the mean value of HAZ scores for children without access to adequate food security (A 1 = 0), environmental health (= 0), water and sanitation (A 3 =0), and care (A 4 = 0). That is, the constant term captures E HAZ | X = x) or the expected (or mean) value of height-for-age, conditional on a control variable X, when none of the adequacies are met -with the assumption that
The coefficient β 1 in (1) yields an estimate of the increase in the mean HAZ score for children who have access to adequate food security (A 1 =1), but do not have access to adequate environmental health (A 2 =0), adequate water and sanitation (A 3 =0), or access to adequate care (A 4 =0). The reference group is the group of children satisfying no adequacies, i.e. the mean HAZ score for the reference group summarized by the constant term. The coefficients β 2 , β 3 , and β 4 have analogous interpretations for environmental health, water and sanitation, and care, respectively. The coefficients γs yield estimates of synergies or complementarities from having access to more than one determinant of nutrition.
Specifically, the mean HAZ score for children with access to adequate food security (A 1 =1) and adequate environmental health (A 2 =1), is summarized by the expression:
Thus, the mean value of HAZ scores for children in households with access to adequate food security and adequate environmental health can be considered as consisting of the sum of three components: the first component is the increase in HAZ scores associated with children in households with adequate food security only (β 1 ); the second component (β 2 ), is the increase in HAZ scores associated with children in households with adequate environmental health only; and the third component (γ 12 ) is the increase in HAZ scores associated with children in households that have access to both adequate food security and adequate environmental health. The coefficient γ 12 yields information on whether there are additional (extra) gains (or losses) in HAZ scores derived from joint access to adequate food and health compared to exclusive access to adequate food and exclusive access to adequate health. A significant and positive value of the coefficient γ 12 implies synergies from the simultaneous access to adequate food security and adequate environmental health, in the improvement of child nutrition.
In sum, this strategy allows us to quantify which synergies are more impactful in reducing child undernutrition. It goes beyond progress within specific sectors, instead prioritizing simultaneous progress across sectors. Ultimately, this strategy complements UNICEF's conceptual justification for multi-sectoral interventions.
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A COUNTRY CASE STUDY: TUNISIA
Why Tunisia?
With prevalence levels around 1 per cent, Tunisia has long achieved the Millennium Development Goal Target 1C to halve, between 1990 and 2015, the proportion of people suffering from undernourishment. Most recent statistics specific to children's nutritional status report low birth weight incidence at 7 per cent; moderate and severe underweight at 2 per cent; moderate and severe stunting at 10 per cent; and moderate and severe wasting at 3 per cent for -12 (UNICEF, 2014 .
These numbers suggest that Tunisian children's nutritional status is better than the average found in the Middle East and North Africa (MENA) region, which averages at 7 per cent, 18 per cent and 8 per cent respectively, for moderate and severe underweight, stunting, and wasting. Practices including introduction of breastfeeding and semisolid and soft foods, as well as consumption of iodized salt, all place Tunisia among the best performers in that region -for countries for which information is available. However, the nutritional challenges in Tunisia do not relate to levels but to uneven progress. Improvements in stunting among Tunisian children are neither steady nor sustained over time, as indicated in Figures 2 and 3. Stunting prevalence for the under-five age group has experienced frequent swings, on occasions large in magnitude, and is in many cases increasing -a relatively new pattern, which might be partially related to the recent international food price crises. In addition, socioeconomic differences among stunted children prevail: the stunting levels of children in the poorest quintile (of wealth) are double those of the richest quintile (Figure 3 , page 11). Consequently, notwithstanding its achievements, Tunisia still has to work on eradicating child malnutrition and sustaining its progress over time. 
WASH in Tunisia
Tunisia's achievements in WASH access and adequacy lag behind nutrition. Table 1 (page 12) shows coverage rates for several WASH services taken separately, as well as adequacy rates for specific WASH services. For this purpose, we compute response categories for improved WASH facilities based on standard UNICEF/WHO/Joint Monitoring Programme (JMP) definitions for monitoring access to improved facilities. We also assess whether the household safely disposes of children faeces and whether the households' use of toilets is shared. More comprehensive and demanding definitions of adequacy are not possible in the case of Tunisia due to data limitations (see section 4.2).
When looking at the country as a whole, the first two rows of Table 1 confirm high levels of improved water and sanitation, in excess of 91 per cent, with the urban population at close to universal access. However, poverty status is a strong predictor of a more limited access to improved water or sanitation services (around 89 per cent of access to improved water and 82 per cent for improved sanitation). Evidence shows that the urban poor tend to have much higher access rates than the rural poora difference of more than 12 percentage points in both water and sanitation services, and even higher access rates than those reported by the rural population as a whole.
When adequacy components are taken into consideration, coverage rates significantly decline. Piped improved water and safe sanitation in the form of use of sewage and septic tank sanitation are enjoyed by significantly fewer Tunisians, especially if they are poor and reside in rural areas (41 and 35 per cent, respectively). The consideration of the type of toilet facility, concretely, whether or not is shared, also affects the levels of coverage, but much less than the safe disposal of child faeces. In fact, the most influential WASH-related behaviour observed in the MICS is the safe disposal of child faeces. This practice is by far the least common among all household groups analyzed: the full sample shows a rate of 2 per cent, with the urban poor having the highest rate of 6 per cent across population groups.
When looking at WASH services jointly, the last two rows of Table 1 Notes: Poor and non-poor are defined on the basis of the wealth quartiles, with those households belonging to the first quartile identified as poor. ***,**, and * refer to statistical significance levels of 1, 5, and 10 per cent, respectively, on a test of means across categories immediately to the right. Thus, tests reported in the rural category compare urban versus rural coverages for each definition used. Significance levels in the non-poor column compare poor and non-poor coverage rates.
APPLYING THE SYNERGIES EXTENSION TO UNICEF FRAMEWORK IN TUNISIA
Linking WASH and Nutrition Sectors in Tunisia
In Tunisia, the most recent comprehensive survey with nationally representative anthropometric measures and other health data is the 2011-12 Multiple Indicator Cluster Survey (MICS) conducted by UNICEF, the National Institute of Statistics, and the Ministry of Development and International Cooperation of Tunisia. The main purpose of the 2011-12 MICS dataset is to track progress toward the Millennium Development Goals (MDGs) and, more recently, the Sustainable Development Goals (SDGs). It includes sections on health, nutrition, education, child protection, WASH, HIV/AIDS, and access to information technology.
In addition to measures of height and weight for children under five years old, the survey collects feeding practices for infants, immunization history for children, food consumed in the last 24 hours for children under three years old, detailed information on health access, water and sanitation variables, and other socio-economic information about the household and its members. The 2011-12 MICS is representative at the national, urban/rural, and regional level for households, women aged 15-49, and children under 5 years of age. In addition, the survey provides a pre-calculated wealth index as a proxy for poverty.
From the 2011-12 MICS, it is possible to construct several definitions of adequacy, as discussed in the previous section. Despite the two definitions already adopted in Tunisia, there is, in practice, a gap between the ideal or desired definitions of adequacy and feasible definitions of adequacy from the data available. Table 2 (page 14) compares ideal definitions of adequacy for all dimensions considered in UNICEF's framework, with information available in the 2011-12 Tunisian MICS.
This comparison highlights the gap between ideal and feasible definitions of adequacy in Tunisia, especially within the food and care dimensions. In the case of WASH, the definition of adequacy can be adjusted to account for several criteria, following the WHO/UNICEF JMP recommendation to include improved sources of water and sanitation, non-shared toilet facilities, and safe disposal of child faeces. Another variable of interest -hygienic hand-washing practices -is captured in the MICS, but its incidence is very low (less than 70 observations). This discourages its use in the empirical analysis. Table 3 (page 17) reports the effects of food-, health-, WASH-, and care-related interventions on child nutritional status. In so doing, it uses the HAZ score as the dependent variable capturing child malnutrition on a sample of children aged 0-24 months (the only age group for which MICS reports breastfeeding and prenatal variables). As indicated here, each of these dimensions has individual and interaction effects that are reported separately. For example, the coefficient "adequate in WASH only" captures the effect -correlation -on Tunisian children's nutritional status of successfully reaching adequate access to WASH services. In other words, this effect quantifies the nutritional benefit of providing adequate access to WASH to all those Tunisian households that currently lack it. Results shown in Table 3 confirm, first and foremost, that improvements in the analysed policy dimensions are not sufficient to lead to large improvements in the nutritional status of Tunisian children. This is likely a reflection of relatively good levels of nutrition at the baseline, on the one hand, and average improvements masking the inequalities that still remain across urban, rural and poor populations, on the other. More concretely, achieving adequacy on any single dimension is not sufficient to make a statistically significant impact on the current nutritional status of children in Tunisia. This is not only true for WASH, but also for food, environmental health, and care. The findings are based on samples of poor, non-poor, urban, and rural households. Estimates not reported here are also generated across quartiles of household wealth, both across urban and rural settings.
Effects of Adequate Access to WASH on Child Nutritional Status
Secondly, not all packages of adequacies are correlated with statistically significant improvements in children's nutritional status. In other words, not any combination of adequate access to those services will lead to significant improvements in child nutrition. In fact, significant sets of integrated interventions vary across types of households (poor versus non-poor, rural versus urban, and across their combinations) and for some households, such as urban -especially non-poor urban, poor rural and wealthier households, few combinations of these integrated interventions appear to lead to significant improvements in reducing child stunting. This is either because of the already very low levels of stunting among children in urban areas and among wealthier households, which make additional improvements towards eradication harder to achieve, or because of the very low levels of adequacy among rural poor households that make marginal improvements insufficient to significantly improve stunting.
Importantly, adequate water and sanitation combined with other adequacies bring more frequently statistical significant effects on child nutrition (upper panel, Table 3 ). This is the case for adequate WASH combined with each of the food, care and health dimensions; and jointly with food, care and health access in the full sample (Table 3 , column 1). But this is not always the case and in some contexts, this significant effect of WASH related synergies is not observed. For example, in urban areas, only adequate WASH and food access are correlated with significant child HAZ score improvements. Among non-poor rural households, only adequate WASH and care access; WASH and health care; and WASH care and health care have significant positive effects. In any case, the vast majority of coefficients reported for WASH have a positive sign, even though they are not significant. This indicates that WASH and other interaction effects may still be positively correlated with improved nutrition even though the magnitude of such effects is not sufficiently large to lead to significant effects.
Adequacies other than WASH (lower panel, Table 3 ) show somewhat different results; they are less likely to bring positive and significant effects into improved child nutrition. Also, some of the statistically significant effects are negative. This is mainly the case with care. This result does not necessarily mean that adequate care causes a deterioration in nutritional status but that households receiving psychosocial care or practicing prolonged breastfeeding are most vulnerable to stunting. Both results, a lower propensity to report significant synergies among dimensions other than WASH and some negative effects from care, are true for all considered sub-samples defined by households' socioeconomic status, their location or a combination of both (see Table 1 , columns 2-11).
We also estimate alternative specifications, using different definitions of adequate water and sanitation services, i.e. using all improved water vis-à-vis only piped water, or all improved sanitation vis-à-vis sewerage or septic tank sanitation. Definitions also vary when taking into account whether or not child faeces are disposed of safely. Results do not change, but precision is affected given that fewer households report adequate access, especially in rural areas. When using a stricter definition of WASH adequacy, which includes safe removal of child faeces and improved water and sanitation, adequate access still brings significant and positive correlations with improved child nutrition (see Appendix 1, page 23). The achievement of this adequacy of WASH however, becomes more challenging when, for example, when we use definition 2 of adequacy (Table 1) : all improved water, all improved sanitation, no shared toilets, and safe disposal of child faeces. In this case, only synergies involving environmental health become significant, largely reflecting the salience of community effects associated with faecal management. Source: Authors' estimates based on the 2011-12 MICS. -Note: Using WASH adequacy definition 1: All improved water, all improved sanitation, no shared toilet use, no child faeces considered. ***,**, and * refer to statistical significance levels of 1, 5, and 10 per cent, respectively, on a test of means. Standard errors in brackets.
We further explore the effects that a potential omitted variable bias may have. To the extent that variables not included in the current specifications -such as individual, household and community characteristics -affect both the dependent and independent variables, the estimated coefficients may be biased upwards or downwards (Greene, 2012) . For example, a disadvantaged single mother may live in a neighbourhood with weak access to services and also be unable to invest sufficiently in the nutrition of her young children. In order to explore these effects, we re-estimate the synergies across adequacies for the full sample including a series of controls for individual, household and community levels. These controls include the age and gender of the child, birth order and whether the child was born in a multiple birth; the household size and composition, mother's and head's education, gender of the household head, mother's age and marital status, and wealth of the household; geographical location of the household and a proxy for the supply of services available at the community. It is worth noting that our original strategy of estimating synergies across subsamples of wealth and location of the household (Table 1 , columns 2-12) already controls to large extent for such potential omitted variable bias (as household socio-economics, wealth and location are correlated to a considerable degree). Estimates for the conditioned specification on the full sample for adequacy definition 1 (Table 4, pages 19 and 20) suggest that the synergies found statistically significant in the unconditioned model remain so after introducing controls. Comparing the full unconditioned sample with the full conditioned model with all controls (Table 4 , column 4) confirms that all WASH synergies remain significant except for WASH and care and WASH and food adequacies. For those WASH synergies that remain statistically significant across specifications, their estimated coefficients in the unconditioned model are smaller than in the conditioned specification, in an order of magnitude between 4 and 64 per cent.
These results have two important implications. First, the characteristics of the child expectedly have significant consequences on her nutrition status, and so does her mother's education and marital status. Gender of the household and number of young children in the household also affect a child's nutrition status, as well as the exposure of the household to shocks, and geographical location. Once controlled for these factors, head's education, household wealth, household size and the proxy for the health care service do not have a statistical significant effect. These results are robust to different specifications of controls (see columns 2 to 4 in table 4). Secondly, the additional controls used in these estimates correlate with the key drivers of nutrition defined by the UNICEF's framework, thus influencing synergies estimates. In fact, the omission of those controls biases downward the magnitude of the synergies estimated in the unconditioned model but does not typically change their significance nor sign. Using WASH adequacy definition 2: All improved water, all improved sanitation, no shared toilet use, and child faeces disposed of safely. Categories of reference: mother's tertiary education; head's tertiary education; marital status, never married. ***,**, and * refer to statistical significance levels of 1, 5, and 10 per cent, respectively, on a test of means. Standard errors in brackets.
CONCLUSIONS
Our analysis provides three contributions to the existing literature on nutrition. First, it develops an econometric strategy to operationalize UNICEF's Conceptual Framework of Child Nutrition. Second, it expands this conceptual framework to include synergies (i.e. effects that are beyond individual impacts) on nutrition from WASH interventions. Third, it estimates for the first time through a concrete case study of Tunisia -the effects that additional investment in WASH intervention packages have across different population groups (poor and non-poor) and residence (urban and rural). By so doing, the analysis does not settle for plain access/use variables, but constructs more data-demanding but at the same time, policy-relevant adequacy indicators. Our findings provide relevant policy insights on both the direct and indirect effects of WASH on child nutrition, as well as on how to increase nutrition impacts in WASH operations.
Notwithstanding data and methodological caveats, we conclude that adequate access to basic services matters in achieving improved child nutrition in Tunisia, a country whose progress in reducing stunting is notable, but rather uneven. WASH has a statistically significant positive link with improved child nutrition: more and better access to improved water and sanitation and non-shared toilets are likely to have significant beneficial effects on child nutrition. In fact, multiple adequacies with WASH present are the most likely to have a significant impact on nutrition compared to adequate access to food, health, and care. Critically however, estimated effects differ across samples of poor, non-poor, urban and rural, and across quartiles of households (not shown in our tables).
For policy purposes, two key messages stand out for Tunisia. Progress toward satisfying a very strict level of adequacy in WASH -or any single dimension of public service -will not bring considerable gains in child nutrition unless similar gains in other services are also attained. Neither will a single intervention package (for example, WASH improvement combined with another single basic service intervention) bring uniform benefits across different types of households (poor/non-poor, urban/rural, most/least vulnerable groups). Since the effects of improved access vary by group and by area, and given that investments are limited, interventions would need to selectively respond to the specific requirements of different types of household, location, and vulnerability, before they improve nutrition evenly for Tunisian children.
While these messages are hardly surprising, their quantification is not so straight-forward. In practice, the proposed analytical approach allows us to identify differences across population groups and regions, estimate their magnitudes, and suggest priority areas of intervention on child undernourishment.
Although the methodological extension is only applied to Tunisia, it lends itself to replication in multiple countries, even in relatively data-poor contexts. At the time of writing, efforts are underway to replicate this approach in countries including Bangladesh, Bolivia, Cambodia, Ethiopia, Indonesia, Nepal, Peru and Zimbabwe (Skoufias, 2016) . To the extent that countries have repeated socio-economic household surveys, panel surveys and dedicated surveys that collect information on quality issues, the precision of estimated results are expected to improve.
Another direction of analysis refer to regional differences within countries. In Tunisia, marked developmental gaps exist between the western and eastern regions, and also across samples of countries -for instance, North Africa, the Middle East, and West Africa.
Several caveats are worth mentioning. These findings draw from correlations rather than unambiguous causal effects. More effort is therefore needed to disentangle endogenous relationships. After all, investments are expected to be (and even designed to target) those who are most in need, i.e. groups and areas most lagging behind in adequate access. Future analysis will need to consider synergies between other potential drivers of nutrition (not included here because they are not captured by the MICS) such as public awareness campaigns, improved education among future parents and safety nets. The analysis of adequate services needs validation across other health dimensions, such as weight-for-age or the incidence of child diarrhoea (which could not be analysed in the case of Tunisia due to data constraints) and across different age groups (for instance within childhood and between children and adolescents). It is also worth noting that height-for-age is a latent stock variable for health, that is, a long-term proxy for physical development (Case and Paxson, 2008) . As such, it is less likely to be subject to dramatic short-term variations. This implies that only the effects from the most impactful synergies are likely to be captured. Finally, to make these results fully operational, further knowledge is still needed on programming aspects, such as the effectiveness of scaling up interventions or the introduction of results-based financing mechanisms. Note: Using WASH adequacy definition 1: All improved water, all improved sanitation, no shared toilet use, no child faeces considered. Using WASH adequacy definition 2: All improved water, all improved sanitation, no shared toilet use, and child faeces disposed of safely. ***,**, and * refer to statistical significance levels of 1, 5, and 10 per cent, respectively, on a test of means. Standard errors in brackets.
